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Abstract 
Since financial stability is a matter of common interest, during the last financial crisis governments have supported the financial 
sector by providing significant amounts of public funds. The need to reduce moral hazard and build up financial buffers against 
future crises involves the development of a new framework. The purpose of the paper consists in estimating, for a worldwide 
sample of banks, the premium for a fund that provides recapitalization in order to allow the orderly failure of an unsound bank. 
The findings indicate that there was a sharp increase in the average premium in the last year of the sample. 
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1. Introduction 
The financial crisis that has started in 2007 represents an important event in the evolution of the financial 
regulation and supervision policies worldwide. In order to have no major banks failed in the EU and in the absence 
of mechanisms to organize an orderly wind-down, EU Member States have had no choice other than to bail out their 
banking sector. But, this unprecedented range of support measure has the potential to contribute to moral hazard 
over the long term, weakening incentives for market players to exercise general prudence. Therefore, the need for 
different countries to ensure they have adequate frameworks to deal with failing institutions at an early stage has 
been a key issue in the international response to the financial crisis. In this context, important international 
organizations and institutions as G-20, Financial Stability Board (FSB), European Commission (EC) or Basel 
Committee on Banking Supervision (BCBS) are working together in order to develop official policy documents. 
The reform initiatives are based on different factors as the legal frameworks of the jurisdictions for special 
nature of credit institutions, the private financing arrangements within a country or cross-border arrangements. 
Hence, one of the pillars of the financial sector reform should be resolution and the issue of systemic institutions 
 
According to a repor
referring to any action by a national authority, with or without private sector involvement, intended to maintain 
financial stability and/or address serious problems in a financial institution that imperil its viability (e.g. a 
substantive condition of authorization) where, absent resolution, the institution is no longer viable and there is no 
reasonable prospect of it becoming so. 
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While the need for special resolution regimes is widely agreed upon in the literature debating this issue, multiple 
different options have been discussed to overcome the cross-border challenge faced in the EU and the arrangements 
that have to be settled. Although the paper of Goodhart and Schoenmaker (2009) focuses rather on state 
recapitalizations and not on bank resolution, the authors suggest that specific ex ante burden-sharing agreements are 
superior to both ex post negotiation on burden sharing and also to a general scheme financed collectively by the 
participating countries. In the same time, Mayes (2009) recommends developing a stringent rule-based framework 
similar to that of the United States, where both supervisors and banks would know that, in case of a failing bank, 
measures of increasing intrusiveness would be taken, according to a strict timetable, and that ultimately authorities 
would have to take over the bank while it still had positive capital. Also, Fonteyne et al. (2011) suggest putting in 
place an integrated crisis managem  ERA, 
 
Taking into consideration the theoretical possibilities presented above, the DG Internal Market and Services of 
the EC released a document for public consultation, in which it presented its proposal for a new framework on crisis 
management. But, the proposal does not recommend a single European resolution authority. Moreover, it follows a 
realistic approach, taking into account the current fiscal and supervisory responsibilities of Member States, as well 
as the lack of harmonization across national insolvency laws. 
In this context, the EC supports the creation of national resolution funds which should allow the costs related to 
resolution in the event of new failures to be covered. Bank resolution funds should remain separate from the national 
budget, be dedicated only to resolution costs and should contribute to financing the orderly resolution of distressed 
banks. In order to do this, the funds could implement measures such as: financing bridge banks; financing a total or 
partial transfer of assets and/or liabilities from the ailing entity or financing a good bank/bad bank split. Although, 
these funds must not play the role of insurance against failure or be used to bail out failing banks, they may also be 
used to cover administrative costs, legal and advisory fees. 
Recently, Necula and Radu (2012) developed a formula for quantifying the premium a bank is expected to pay 
for a fund that provides recapitalization in order to allow orderly failure if the bank is in financial distress. The 
authors point out that such a premium can be computed as the difference between the prices of two European put 
options and the magnitude of the premium is computed using five major Central and Eastern European banks. In this 
paper we intend to extend the analysis to a worldwide sample of banks.  
2. The theoretical framework 
In this section we briefly describe the theoretical framework in Necula and Radu (2012) that is employed to 
calculate the premium that a bank should pay for a recapitalization fund. Following Merton (1977), it is assumed 







where tA  is the value of assets at time t,  is the instantaneous expected return on assets,  is the volatility of the 
assets, and tW  is a standard Brownian motion. 
A classical simplification (Merton, 1977) consists in analyzing the situation that the debt corresponds entirely to 
deposits. It is customary in the literature to interpret the length of time until maturity as the length until the next 
audit of the bank's assets, length usually chosen to be one year (Merton, 1977; Ronn and Verma, 1986; Lehar, 
2005). Moreover, since it is assumed that both principal and interest on deposits are insured, the insured deposits 
will be riskless and, therefore, rTF De , where D is the current (book) value of the deposits and r is the 
instantaneous risk free interest rate. At maturity, the value of the bank's equity is given by max 0, TA F , the value 
of the debt (deposits) is always F , and the cost of the deposit guarantee fund is max 0, TF A . Under these 
conditions, the value of the bank equity (E) can be determined as the premium of an European call option with 
maturity T and strike price F , and the premium paid by the bank to the deposits guarantee fund can be determined 
as the premium of an European put option with maturity T and strike price F . The options premiums are computed 
with the Black and Scholes (1973) formula since the classical assumptions are satisfied.  
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Consider now that a recapitalization fund is established with the purpose of recapitalizing the bank in case the 
equity at maturity is bellow a threshold, denoted by minE . If at maturity the value of the assets is higher than the 
value of guaranteed deposits plus the minimum equity threshold then the recapitalization fund does not have to 
intervene. On the other hand, if the value of the assets is lower than the value of guaranteed deposits plus the 
minimum equity threshold but higher than the value of guaranteed deposits, the fund has to recapitalize the bank to 
the minimum level, by paying the difference between the guaranteed deposits plus the minimum equity and the 
value of the assets. If the value of the assets is lower than the value of guaranteed deposits both the deposit 
guarantee fund and the recapitalization fund are expected to intervene, with the former paying the difference 
between the value of the guaranteed deposits and the value of the assets, and the latter paying the minimum equity 
threshold. Necula and Radu (2012) pointed out that the cash flow the recapitalization fund has to pay can be 
regarded as the payoff of a portfolio consisting in a long position on a European put option with strike price 
min
rTDe E  and a short position on a European put option with strike price rTF De . Therefore, the premium a 
bank should pay to the recapitalization fund is given by:  
 RecapFund min, ,
rT rT
BS BSPremium put A De E put A De  (2) 
where ,BSput A X  is the Black and Scholes (1973) price of an European put option with strike price X, maturity T, 
and the underlying being the value of the bank assets. 
3. Empirical results 
In this section we estimate the resolution fund premium in the case of a sample of 118 banks in 15 countries. We 
employ annual balance sheet data for the period 2005 - 2008 and monthly stock price data for the period January 
2005  December 2008. 
In order to implement the formula described in the previous section, two unobservable variables, respectively the 
value of the bank assets A  and the volatility of assets , have to be estimated. Ronn and Verma (1986) suggest 
using two restrictions for the identification of these two unknowns. The first relationship consist in the fact that the 
equity value of the bank, which is directly observable as the market capitalization of that bank, is an European call 
option on the bank's assets with a strike price equal to the guaranteed value of deposits, 
1 2








d  , 2 1d d T , and N  represents the cumulative distribution function for a standard 
normal random variable. The second relationship, which can be obtained by applying Ito's Lemma, relates the equity 
volatility, which is can be computed from historical stock price data, and asset volatility, 
1E
A
E N d . 
Duan (1994) has developed a maximum likelihood framework to estimate these unobservable parameters which 
is consistent with the results of Merton (1977) theoretical model that equity volatility is stochastic. Since the 
advantage of Ronn and Verma (1986) consists in not requiring high frequency data on deposits, we decided to use 
this widely applied method instead of the more data demanding Duan (1994) method. However, since Ronn and 
Verma (1986) method is not statistical, it cannot provide standard errors for the estimates or other statistical 
inference tools. 
We make the standard assumption that the next audit of the bank will take place in one year, and that the 
maturity of the debt equals one year as well (T = 1). For each month, the stock price volatility is computed as the 
standard deviation of returns using a rolling window of 12 months. The premium is estimated at the end of each 
year. The minimum equity threshold employed in computing the premium is set to 4% of current value of assets. 
The value of the bank assets and the value of the assets volatility are obtained using the one-to-one mapping 
between the unobserved asset value and volatility and the observed equity value and volatility. The estimation 
procedure has been implemented using Ox object oriented matrix programming language (Doornik, 2007) and the 
statistical computing language R (R Development Core Team, 2012). For each of the four years in the sample, we 
have computed the distribution of premiums, expressed as percentage of assets value. Figure 1 depicts the 
histograms and the empirical distributions for the 4 years in the sample. The empirical distribution was estimated 
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using nonparametric methods based on kernels. Moreover, the average premium is depicted together with the 






Source: authors` computations 
Figure 1.  The dynamics of the distribution of premiums 
 
The average premium and the standard deviation for the analysed years are provided in Table 1.  
 
Table 1. Descriptive statistics of premiums  
 
 2005 2006 2007 2008 
Mean 0.1688 0.1318 0.0929 0.2358 
Standard deviation 0.2960 0.2406 0.1849 0.2718 
Interquartile range 0.0105 0.0083 0.0038 0.1400 
Source: authors` computations 
 
The average premium was on a descending trend in the first three years of the sample from 0.17% to 0.10% of 
assets value. In 2008 there was a sharp increase in premiums, with the average reaching approximately 0.24% of the 
value of assets. The dispersion of the distribution was also decreasing from 2005 to 2007, but increased again in 
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2008. The same pattern is noticeable for the interquartile range. The distribution of premiums in 2008 has half of its 
mass in the range 0.05%  0.4% of assets value. 
4. Concluding remarks 
The need to reduce moral hazard and build up financial buffers against possible future crises involves the 
development of a new policy framework. In this paper we conducted a worldwide investigation concerning a 
premium for a hypothetical fund that provides recapitalization in order to allow the orderly failure of a bank in 
financial distress. The premium was estimated using option pricing techniques over a sample of 118 banks from 15 
banks spanning the period 2005 - 2008. Although the average premium was on a descending trend in the first three 
years of the sample, in 2008 there was a sharp increase in premiums due to increased volatility. 
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